An abnormal small intestine microflora has been demonstrated in some patients with Crohn's disease (Drasar et al., 1969; Gorbach and Tabaqchali, 1969; Gorbach, 1971) . There is however, little information on the microflora of the large intestine in inflammatory bowel disease. Such evidence as does exist suggests that, in ulcerative colitis, the small and large intestinal microflora does not differ significantly from that in normal subjects (Jacomina et al., 1975) . It has been suggested that the abnormal intestinal flora in Crohn's disease may be the main reason for a high incidence of sepsis after intestinal resection (Barker et al., 1971; Sykes, 1975) .
This study has examined the aerobic and anaerobic flora of the small and large bowel in patients with inflammatory bowel disease compared with normal subjects.
Methods

PATIENTS
We have studied 45 consecutive patients undergoing elective bowel resection for Crohn's disease (n = 30) or ulcerative colitis (n = 15) in the 12 months from July 1976 to June 1977. Results in patients with inflammatory bowel disease have been compared with those from 40 controls. The controls included 29 patients undergoing elective peptic ulcer surgery, staging laparotomy, or cholecystectomy and 11 patients with haemorrhoids referred to our rectal Received for publication 21 June 1978 clinic for sigmoidoscopy. In the operated patients fluid samples were aspirated from the jejunum, ileum, and transverse colon using the dilution technique of Nichols et al. (1972) . In the non-operated patients stool samples were used for analysis. Crohn's patients and controls were excluded if operative cultures from the bile or gastric aspirates were infected because bile and gastric contents are usually sterile (Csendes et al., 1975; Gatehouse et al., 1978) as overgrowth in the stomach or biliary tract is known to have a profound influence on small intestinal microflora (Gorbach, 1971) . None of the patients had received any form of mechanical bowel preparation, preoperative oral antimicrobials, or prophylactic systemic antibiotic cover.
Details of the patients with inflammatory bowel disease are listed in Table 1 . There were 31 operations on 30 patients with Crohn's disease and 16 operations for the 15 patients with ulcerative colitis.
We have also studied the microflora of ileostomy patients by intubating the stoma of 12 healthy volunteers attending a stomatherapy clinic who had had a previous proctocolectomy for ulcerative colitis. This was necessary in order to compare ileal fluid in controls with ileal contents of patients with an ileostomy.
Techniques
Operative samples of intestinal fluid were obtained using a modification of the technique described by Nichols et al. (1972) . Ten millilitres of isotonic 1099 (Bentley et al., 1972) . Serial dilutions of intestinal contents were prepared within 20 minutes of collection in an anaerobic cabinet on seven different pre-reduced selective media using the single drop technique of Miles and Misra (1938) . Plates were incubated aerobically and anaerobically at 37°C and read at 72 hours.
The extent of abnormal microflora in the small bowel was compared with (1) the state of disease activity as measured by albumin, ESR, and seromucoid (Cooke, et al., 1958) ; (2) the presence of enteroenteric fistulae confirmed at operation; (3) the degree of stenosis measured in the unfixed specimen by graduated metal sounds of known diameter; and (4) previous excision of the ileocaecal value.
As logarithmic counts of viable organisms conformed to that of a normal distribution curve we have used Student's t test for statistical analysis of the logarithmic data.
Results
JEJUNAL COUNTS
The mean jejunal counts of the 14 most frequently isolated intestinal bacteria in patients with Crohn's disease (n = 23) and ulcerative colitis (n = 10) have been compared with those of controls (n = 27) ( Table 2 ). There was no significant difference between the bacterial flora of the jejunum in the three groups. Nevertheless, there was a small number of patients with Crohn's disease who had extremely high counts of E. coli and B. fragilis compared with controls (Figs. 1 and 2).
ILEAL COUNTS
There was no difference between the ileal flora of patients with ulcerative colitis (n = 11) when compared with controls (n = 28) (Table 3 ). However, in Crohn's disease (n = 26) there was a significant increase in the number of E. coli (4 x 105) compared with controls (9 x 101: p < 0-001) and of B. fragilis (6 x 105) when compared with controls (4 x 101: P < 0-001). There was no correlation between the height of the ESR and the ileal counts of E. coli (r = 0-04) or B. fragilis (r = -0-12) . No correlation was found between serum seromucoid and the numbers of E. coli in the ileum (r = -0-05) or the numbers of B. fragilis in the ileum (r = -0-08). There was no correlation (Table 4) , and these differences were not statistically significant. Because the presence of an ileostomy might influence the intestinal flora of the ileum (Finegold et al., 1970) and as nine of the 45 patients with inflammatory bowel disease had been treated previously by ileostomy, we have compared ileostomy flora with the ileal flora of controls. Intubation of the ileostomy provided samples where the mean E. coli count was 9 x 102 and the mean counts of B. fragilis were 9 x 101. These results did not differ significantly from our controls. (Table 5) has shown no significant difference between patients with ulcerative colitis (n = 12) and controls (n = 30). In Crohn's disease (n = 22) there was a significant increase in numbers of E. coli (2 x 108) compared with controls (8 x 105: p < 0-001) and of lactobacilli (8 x 104) compared with controls (2 x 102: p < 0'01). There was also an increase in the numbers of B. fragilis and veillonella in the colon in Crohn's disease as compared with the controls, but the difference was not statistically significant. There was no significant difference in the counts of E. coli and lactobacilli according to whether or not there was radiological evidence of Crohn's colitis ( (Shiner, 1963; Donaldson, 1964) .
We considered the possibility that needle aspiration of the colon might be responsible for an increased risk of sepsis. Despite the evidence of Nichols and others (1972) of the safety of the technique, Table 4 show that previous resection of the ileocaecal valve was not associated with a significant increase in the flora of the small bowel in Crohn's disease.
None of the patients in the study had received preoperative antibiotics or sulphasalazine in the two weeks before operation. Neither the patients nor controls received any form of mechanical bowel preparation. All subjects were given a single dose of lincomycin and gentamicin during the operation immediately after the samples for flora studies had been collected, so that they were protected against the risk of postoperative sepsis (Stokes et al., 1974) . There was no standardisation of diet before operation in either the patients or controls. There is evidence to suggest that diet may be related to changes in the bacterial flora of the small and large bowel (Gorbach et al., 1967) but the daily observed variations in faecal flora are so great that the small differences due to diet are unlikely to explain the changes observed in this study (Sanborn, 1931) .
The results of this study indicate that there are profound changes in the microflora of the small and large bowel in some patients with Crohn's disease. These changes have not been observed in patients with ulcerative colitis. The significance ofthe increased numbers of lactobacilli from the colon is uncertain for similar counts were found in ulcerative colitis and in a previously studied group of patients with large bowel cancer (Arabi et al., 1978) . It is possible that these findings were due to an unusually low incidence of colonic lactobacilli in the controls. Furthermore a larger sample might demonstrate significantly increased numbers of B. fragilis and veillonella in the colon of patients with Crohn's di sease.
We were surprised to find that the abnormal small bowel microflora in Crohn's disease was unrelated to biochemical evidence of active Crohn's disease. It could be argued that a clinical disease activity index using criteria such as pain, diarrhoea, and malaise might be more appropriate for correlation with our microbiological results (Best et al., 1976) . Unfortunately, the clinical variables used to define active disease are non-specific and could be caused by entirely separate pathological processes. Although haemoglobin and sedimentation rate are unreliable indices for activity in Crohn's disease, (Cooke et al., 1958) . Our results have also shown that overgrowth of intestinal bacteria in Crohn's disease is unrelated to diameter of the small bowel or surgical removal of the ileocaecal valve. It has been suggested that despite the absence of fibrous strictures, Crohn's disease may cause functional stasis which is responsible for the abnormal ileal flora in small intestinal Crohn's disease (Drasar et al., 1969; Sykes et al., 1975) . It may be argued that anaesthetic agents might induce changes in motility of the bowel causing transient overgrowth of bacteria. The anaesthetic drugs used in patients with Crohn's disease did not differ from those used in the control group. Furthermore, there was no difference in bacterial counts between samples obtained either at the beginning or near the end of the operations. Pharmacological data do not support the hypothesis that changes in motility give rise to overgrowth of intestinal microflora (Summers and Kent, 1970) .
There are two important implications of these findings. They could explain the reason for evidence of the blind loop syndrome and steatorrhoea in some patients with small bowel Crohn's disease (Gorbach and Tabaqchali, 1969) . However, the most important implication of these findings is that certain patien,s with Crohn's disease requiring small bowel resection have bacterial counts which are similar to the bacterial counts normally found in the colon. These patients are therefore at risk from developing postoperative infections due to endogenous intestinal bacteria disseminated at operation and may constitute a group in whom antibiotic prophylaxis should be advised (Keighley, 
